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This invention relates to an improved process 
for the preparation of ceilulosic material such as 
cellulosejviscose g fr gg& having properties similar 
. to that of thrombogenic adsorbable collagen available 
from animal source*? 

It is known that blood loss during surgery or 
an accident can cause irreversible damage to a patient. 
To prevent such an irreversible damage, it is known 
to apply local thrombogenicity by physical or chemical 
means, which consists in. for example, the application 
of pressure, padding with absorbent cotton, mechanical 
clamping of the oozing blood vessels or applying high 
positive charge electrodes at the site of bleeding. 
Most of such processes depend on the normal clotting 
mechanism for sealing the wound. 

Several factors have been identified which 
initiate or activate clotting of the blood at the 
local site. In the normal process of blood coagulation 
when a blood vessel is ruptured, collagen comes in 
contact with the blood. Certain conformational 
changes in collagen result in specific adsorption 
of platelets from the blood leading to platelet 
aggregation and release of ADP which in turn initiates 
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. the intrinsic blood clotting mechanism and formation 
Of fibrin network. 

Throrabo genie absorbable collagent is now available 
as a blood clotting agent. However, several distinct 
disadvantages are associated therewith. As such an 
absorbable collagen is available from animal, the 
extraction and purification steps are time consuming 
and costly. 

In order to obviate such a disadvantage, a process 
is known in the art for treating cellulosic material 
so as to impart thrpmogenic properties thereto. Such 
a process consists in oxidizing cellulose with nitrogen 
oxide so as to produce oxidized cellulose having thrombo- 
genie properties. In the known process, nitrogen oxide 
reacts with primary or 6 hydroxy 1 group of cellulose to 
form a nitrous compound. The water present hydrolysizes the 
nitrous ester to form a carboxyl group. Such an oxidation 
of cellulose by nitrogen oxide is shown in Fig. 1 of the. 
accompanying drawings. The disadvantage associatedkLth ' 
such a known process is that only a limited number 
of groups are converted into carboxyl groups. 

Accoroingly, a primary object of this invention 
la to propose an improved process for the preparation 
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of cellulosic material having properties similar to tliat of 
throabogenio adaorbable collagen available from animal 
source* 

Another object of this invention is to propose 
a process for the preparation of oxidized cellulosic 
material having biosoluble properties. 

Yet another object of this invention is to 
propose a process for the preparation of oxidized 
cellulosic material having improved blo-adsorbability 
properties* 

Still another object of this invention is to 

propose for the preparation of oxidized cellulosic 

material having a higher degree of oxidation in that 

large number of hydroxy groups are oxidized ♦ 

A further object of this invention is to propos 

a process for the preparation of oxidized cellulosic 
better 

material having flag&feg strength* 

A still fuirther object of this invention is to 
propose for the preparation of oxidized oellulosic 
material having an antimicrobial property* 

; Yet a further object of this invention is to 
propose a process for the preparation of oxidized 
oellulosic material having spermicidal properties* 

Further objects and advantages of this invention 
will be more apparent from the ensuing description* 

According to this invention there is provided 
an improved process for the preparation of cellulosic 
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Material such as cellulose) viscose tSr *6dl r having . 
properties similar to that of throabogeni© adaorbable 
collagen available from animal source by oxidation ■ 
of celluloslc material characterized in that prior 
to oxidation with nitrogen oxide, the hydroxyl groups 
of se^d celluloslc material at 2 and. 3 positions are 
subjected to oxidation with meta period ate or periodio 
acid to obtain 2, 3, di aldehyde cellulose, itiich 
is then oxidised with a nitrogen oxide in a vapour 
phase at a normal pressure* 

The materials treated by the-process of the present 
Invention consist of cellulose^ viscose, : a*H$ wtftO* This, 
reference hereinafter made to cellulose is intended to 
imply and include viscose. *&o3i However, viscose 
is a preferred material as it possesea a narrow molecular 
weight distribution P 

The process comprises in a first step of treatment 
of celluloslc material with periodic acid or. a aetC 
periodate* It would be apparent that potassium meta 
perlodate could alternatively be employed except that 
the costs would substantially increase. JUjsoiutlon of 
ttee reactaatt/ Is prepared such that the concentration 
is between 0«1 to 0*4 molar concentration and which pro Tides 
en oxidation of 30 to 60& It has now been found that 
* greater degree of oxidation r suits in higher bio- 
absorbability properties of the c llulose A high 
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bioabsorbabillty prop rty of th c lluloae is . 
a desired featur 9 which can be achieved by a hi#»er 
degree of oxidation^ ^inultaneously, it has now b en 
found. ••••••••••••••••••••••••••••••• • •*•••••••••»' 
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that though a higher degree of .oxidation does \ . . v : » r: 
improve the- bioabsorbability property of the. A 
cellulose „ a distinct disadvantage associated.,, 
therewith is the loss in mechanical strength of> l: , 
the cellulose. Accordingly, a. degree of oxidation 
of higher than 60% would detrimentally affect ..the 
mechanical strength of the cellulose. Simultaneously, 
a degree of oxidation of less than 30% would result 
in a decrease in the. number of carboxyl ^groups: present 
in the oxidized cellulose. . . 

Reference is made hereinabove to the degree of 
oxidation. It is t6 be understood that such a step 
of oxidation is effected whereby the hydroxy! groups 
at 2 and 3 positions are oxidized into 2,3 di aldehyde' ' 
cellulose and in a manner as shown in Figl2 of the 
drawings. 

Such a ° ~P of oxidation is carried "\ 
period of 4 to 24 hours. It would be apparent : tH at *v* v 
the factors controlling the pexiod of oxidation ar4;* 
firstly, the nature of the material and,= : secondly^ 
the concentration of the reactant. Accordingly, ' grekter 
the concentration of the reactant, lesser is the time 
period for the oxidation. However, the concentration 
of the reactant cannot be increased substantially, as 
this would then result in an uneven oxidation. Thus, 
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and by way of example, if the concentration f 

the reaotant is increased to 0*6 molar ooacentratlon, 

then a surface oxidation may only take place, conae-. 

quently, resulting in a non uniform oxidation* 

As will be apparent, the first step of oxidation 

does not result in the formation of a carboxyl group, 

and, whereby, the treated cellulose does not possess any 

t&roaogenlo property. In order to impart such throoo- 

genic properties, the treated cellulose is subjected 

to a second step of oxidation for converting 2, 3- 

dialdehyde cellulose and the primary ot 6 position 

hydroxyl group present in the cellulose into ciarboagrl 

groups as shovn in Fig # 3 # It would be apparent that 

such a process provides a greater member of carboxyl . 

groups which have thrombogenib property in the treated 

cellulosio material and therefore the obtained 

cellulosic material has improved thromogenio properties 
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V An Improved process for the preparation of 

cellulosic material such as cellulose>yiscose .'e£ t !rt!nA fi ••, 

having properties similiar to that of thrombogeniC 

adsorbable collagen available from animal source by 

oxidation of cellulosic material characterized in 

that prior tor oxidation with nitrogen oxide, the 

hydroxyl groups of said cellulosic material at 2 and 

3 positions are subjected to oxidation withjneta. 

periodate or periodic acid to obtain 2, 3- • di aldehyde 

cellulose, whtch is then oxidised with a nitrogen oxide 

in a vapour phase at abnormal pressure. 

2* A process as claimed in claim 1 therein the 

" /•'».?.• '■ * | 

. of periodic acid or meta periodate (iff** /* an 

-jnueus ~ao&&i Aew^j 

^between 0.1 to 0.4 molar concentration and which provides 
an oxidation of 30 to 605*. 



A process as claimed in claim 1 or 2 wherein 
said meta periodate is selected from sodium f^BP meta 
periodate or potassium meta periodate. 
4. A process as claimed in any one of claims 1 -to 3 
wherein the oxidation is carried out for a period of 4 to 
24 hour b a 9 
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5 A I %V r6 ?** B * or preparation of ttewbogaat« 
Vo&jP*£X*l substantially as herein described and 
illustrated* 
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